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CLAIMS 

1, Process for cathodicalJy electro depositing a selected metallic material on a 
permanent or temporary substrate in hanocrystalllne form with an 
average grain si ze of (ess than 100 nm at a deposi tion rate of at least 



0,05 mrn/h, comprising: 

providing an aqueous electrolyte containing ions of said metallic material, 

maintaining said electrolyte at a temperature in the range between 0 to 
85°C, 



agitating the electrolyte at an agitation rate in the range of 0,0001 to 10 
litre per min and per cm 2 anode or cathode area or at an agitation rate in 
the range of i to 750 millilftre per mm and per Ampere, 

providing an anode and a cathode in contact with said electrolyte* passing 
single or multiple D.C. cathodic-current pulses between said anode and 
said cathode, at intervals during which said current passes for a t^odi^on- 
time period is in the range of 0.1 to 50 msec and does not pass for a 
tbathodic^frtime period is in the range of Q to 500 msec, and passing single 
or multiple D,C, anodic-current puises between said cathode and said 
anode at intervals during which said current passes for a t^c^-time 
period is in the range of 0 to 50 msec, a duty cycle being in a range of 5 
to 100% and a cathodic charge (Q ca thodic} per interval being always larger 
than a anodic charge {Q^adfe}* 
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2 Process according to claim 1, wherein the stngfe or multiple D.C. cathodlc- 
current pulses between said anode and said cathode have a peak current 
density in the range of 0.01 to 20 A/cm 2 . 

3. Process according to claim 2, wherein the peak current density of the 



cathodlc-current pulses is in the range of 0,1 to 20 A/cm a * 

4, Process according to claim 3, wherein the peak current density of the 
cathodic-current pulses Is in the range of 1 to 10 A/cm 2 . 

5, Process according to any one of claims 1 to 4, wherein said selected 
metallic material is (a) a pure metal selected from the group, consisting of 
Ag, Au, Cu, Co, Cr, Ni, Fe, Pb, Pd, Rt, Rh r Ru, Sn, V, W, Zn, or (b) an alloy 
containing at least one of the elements of group (a) and alloying elements 
selected from the group consisting of C, P, S and SL 

6, Process according to any one of claims 1 to 5, wherein the duty cycle is In 
the range of 10 to 95 %< 

i. Process according to claim 6, wherein the duty cycle is in the range of 20 
to 80%. 



8. Process according to any one of claims 1 to 7, wherein the deposition rate 
is at least 0.075 rnm/h. 



9. 



Process according to claim 8, wherein the deposition rate Ts at least 0.1 
mm/h. 
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29, Micro component having a "maximum dimension of 1 mm produced by the 
eiectrodeposltion process according to any one of claims 1 to 28, wherein 
the nanocrystalllne metallic material has an average grain size less than 



100 nm, the ratio between the maximum dimension and the average 
grain size being greater than 10* 



30. Micro component according to claim 29, wherein the ratio between the 
maximum dimension of the micro component and the average grain stee 
fs greater than 100, 



31. 



Micro component according to any one of claims 29 to 30, which has an 
equiaxed rnlcrostructure. 



